We present a proposal for an experiment to demonstrate QCA (Quantum Cellular Automaton) functionality for a cell fabricated with silicon-on-insulator technology. The fundamental feature of a working QCA cell consists in the anticorrelated transition of electrons in the two pairs of dots forming the cell: we show how such a phenomenon can be detected from the appearance of a "locking" effect between the Coulomb Blockade current peaks relative to each pair. The proposed approach allows the detection of QCA action without the need for additional noninvasive charge detectors probing each dot. We have performed detailed numerical simulations on the basis of interdot capacitance values obtained from experimental data and determined the range of parameters within which the effect should be detectable.
INTRODUCTION
The Quantum Cellular Automaton concept, first proposed by Lent et al. [1] , is an interesting approach to nanoelectronics, based on two-dimensional arrays of bistable cells, which allow the implementation of arbitrary combinatorial logic circuits. The basic cell is made up of four quantum dots and contains two electrons: if confinement in each dot is strong enough, the electrons will repel each other, and will tend to align along one of the diagonals of the square cell. In the absence of external electric fields or of other nearby cells, alignment along either diagonal is equally probable. If we place, next to the cell we are considering, another cell with a well defined polarization (indicated as "driver cell" in the following), the electrons in the "driven cell" will tend to align parallel to those in the driver cell. If a logic value is associated with each polarization configuration, it is apparent that such a value can be propagated along a line of cells (binary wire) in a domino-like fashion and it has been shown that combinatorial logic functions can be easily obtained [2] by properly assembling two [3] and of detecting the occupancy of each dot without perturbing the cell state.
The first experimental demonstration of a QCA cell was obtained [4, 5] 
PRINCIPLE OF OPERATION
The proposed experiment will be described with reference to the layout represented in Figure 1 , corresponding to the structure fabricated by Single et al. [6] difference from the operational point of view, since charge configurations are the very same in both cases. In Figure 2 we did not include the capacitances between the adjustment leads and the diagonally opposite dots, for the sake of simplicity. We have included them in our calculations and noticed no relevant contribution. The same can be said for the capacitances between the dots and the backgate that is usually present under the structure.
In order to understand the proposed procedure, it is convenient to focus first on the operation of a single pair of Figure 3 .
If both the upper and lower section are operated simultaneously, the electrostatic interaction between the dots will determine a synchronization between opposite occupancy variation phenomena, thereby yielding a "locking" effect between the peaks in the two currents (see Fig. 4 ), despite the presence of the above mentioned shift. This will demonstrate correlated switching and, therefore, cell operation.
SIMULATION CODE
Our initial checks on the feasibility of the proposed experiment were performed with the public domain version of the well-known SIMON [7] where Rv is the tunneling resistance, e is the electron charge, kB the Boltzmann constant and T the temperature. A random number is generated, uniformly distributed in an interval which is partitioned into sections with a width proportional to the rate for each possible transition: the transition corresponding to the section containing the generated random number is then chosen. Dot charges are updated as a result of the transition and a new iteration is performed, after generating the time elapsed during the current iteration as an exponentially distributed random number with average equal to the inverse of the total tunneling rate (obtained as the sum of the rates for all possible transitions). The procedure is repeated a number of times sufficient to get reliable estimators of the quantities of interest: the charge in each dot, obtained by averaging the values at each iteration, and the current flowing through each junction, determined by taking the ratio of the total charge that has traversed it to the sum of the times corresponding to each iteration.
The whole sequence is repeated for all the gate voltage values into which the simulation has been subdivided and results for the dot charges and junction currents are collected. Our code has been tested on the structures of Ref. [6] , and has yielded results that are in extremely good agreement with the experimental data. Figure 3 with a dashed line. K, with the associated decrease in current levels, due to the reduced number of carriers. Overall, however, the experiment appears to be feasible, and its implementation is currently being pursued.
NUMERICAL RESULTS AND FEASIBILITY ASSESSMENT

